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ABSTRACT: 

PURPOSE: To heat an entire outer tube uniformly by covering the end of an 
inner tube, that is inserted into the outer tube, with an inner end plate, and 
making combustion gas in the inner tube flow through a number of flow paths 
into a combustion gas flow path. 

CONSTITUTION: An inner tube 7 is inserted into an outer tube 6 so as to form 
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a combustion gas flow path 12, and the end of the inner tube is covered with an 
inner end plate 13. A number of flow paths 1 6, from which combustion gas flows 
into the combustion gas flow path 12, are perforated on the effective heating 
part 15 across a flame end 14 and the inner end plate 13 of the inner tube 7. 
The outer tube 6 is heated by combustion gas that flows from the inner tube 7 
through the flow paths 16 into the combustion gas flow path 12. As a result, 
the temperature distribution over the surface of the outer tube can be 
maintained uniform because such an undesirable state is avoided that the 
vicinity of the end of the outer tube 6 becomes high temperature locally 
resulting in uneven temperature distribution over the surface of the outer tube 
6. 
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